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Dato July 1l. 1945
Subject: Snoke Tosts of Venbilatin
in Proccas Jxoo Buildingsc
o
o 21
1oa -

Bolow cre given tho rosults of four scries of smoko bosts nedo on Liaveh ™ -

5, Lereh 12, April 19, end Loy 16, 1945, to dotormine the alr curromis:

set vp by exioting venbilabing equimiont in tho Proooss Mrer end tho ct-

foct of shubting domn certain fons ondfor closing certoin louvors. -3 ”

Orongo Muolo Gronades wore used as the soureo of so0ko. ipiEe
IR-RT

Thoso tosts wore nodo with tho knovledgoe and gpproval of Captain 2. o " W

Docloith and tho Cerbide Operotlons cnd Socurity Dopertmonts. Tests

woro conductod by mambors of tho Safoty Dopartment, usually in tho prosonco

mad vith tho ossistence of operabing porsonnol.

A deseription of the tosts ond tholr wsults followus:
Ilareh D»

1o Snoko seb off in sorvice alloy ab end of building K=308-2, adjacont
o disposel voouum pump locabion. Venbilatinpg fons oll oporating.
Roof wentilators and louvers on all flcors opan,.

hoke driftod up into pipe gellory whoro it humg for quite

o poriod (10 minutos) end finally dissipatod, end into roan
on wost sido of alloy. Onoke also pullod into vdthdrewal

allcy lio. 10, vhenco port of 1t rose slovly to pipe gollory
ond balenco was pullod into besocmomt and blowm beck to stogoe
floor end olso through ducts to opeorctiap floor. Tho labttor
cloarcd in gpproxincboly 15-20 minutos.

/

s |96
Date

2o Snolzo roloccod in boaanont adjacont to intako of eperating floor
fme Vontilation as abovo.

Snoko enittod on opereting floor in four (4) soconds.
Iio approoinble anount of gmwlte i othor floors of
building oxeopt a little in pipe gallery that driftod
dotm through coolenmt punp wolls. (Quite a it of emoko
driftod to oporebing floor of adjasont building).

- " 8  Smo as (2).

Rosults identical.

This document has been approved for rolease

Technicql Information Qffier

Ozk Ridge K-25 Site

4, ol rolonsod in vithdrowal olloy Iio. 10, sbout miduoy of oll
longtitudinglly, and adjocont to pla’cf’om’of building tIésso‘-"s---:‘.’..oy
(Thoro s o partition rusiang loagthwise throupgh niddlo of with=
drcrral. alloy)e Tromsons in drriodioto vieinity of soureo of maoko
clogode Othor wvombilation os in provious tosts.

IED Carbide and Carbon Chemicals
Corporation, Operating Contractor for
the U.S. Atomic Energy Commission.
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Goolke tms pulled throush looks crovmd closod treasas E——
rodiatoly, vory littlo naizing its woy through sronsons
loft opm at o distanco of cpproxintoly B0 foot in oillwr
dircetion from sourco of smoko. Dowovor, the ledzapo throuph
clogod Gr.nsonc was ingufficiont to bo niclned wp inzodictoly
by ovoreting floor foms. A Littlo suoko roached tho oporating
floor, prosunably through coolant mump wolls, but nogsibly
fron operoting floor fons. ‘fbout six (0) ndnnbos vore ro-
quired oy any soolc o appoor on operating Floor.
L ]

il e N e eenwen

3

5, Tmoro yroleased in somo location as in (4). Vontll a0 conditions
worc as follous (conditions prosceribod for aaorgoney) :

(2) Tromgons from withdrowal colloy to boscnent closod.
(b) A1l louvorod grillos in oporating floor closod.
(e) 111 Zouvors in ducts ovor oseopo alley cloood,
(d) £11 roof ventilators oven.

s Qo= g
Srad g
ToHga (o) Oporating floor fms off,
TP
e Y S L
o Sl Thoxro g cozncidoreblo loakopo throush braasoms %o bascient,

Ry

- Tt

but this was piekod up by coll fms. Smolo wos heavy in ipo
pollory but producily fouand its way oub roof wontilators. Only
o 1ittlo =20l found its woy o tho operoting floor, ond Zhis
in north wost cormy,

S. Snolze xoloasod in scne locetion as in (4). Ventilatica conditions
norniel o5 in (1), excopt operating f£loor fans o2f end all ramsonms
closod.

Dosulbs did not differ approcicbly fron thoso pwovious bosh
(5)» (Tho oourco of s:oke on operaoting floor was fow:d o
be through door to steirtmy %o coll floor, which wes loft

g opon. A large fon in oan office adjasont vo this door nay
havo affcetod rosulbs).

iiarch 12,

7. noko roleesed in withdrawml glley 1A, at point adjocont 4o platfom
of E=3l0=3, about nidwoy of longth of clloy. Vonbiloting oquipnoat
es follows:

(o) Troansons in vieinity of rclonso closod.
(b) Doors betweon cells in J10-2 aud 5 opma.

(e) Oporating floor fons off.

(@) Coll fans om with all disoharge ducts opon.

(o} Louvors in duets ovor escape alloy part opea

end pert closod (left as fourd),

21’) Louvored grilles on operxcting floor opon.

g) Roof vontilotors opon.

(h} Doors ot head of stedrways on-operoting floor closod.

Snoko pullod into basemont to somo exbent, through poorly
fitting tronsons. Slight amount of smoke in esccpo niley
of 310=2 mnd somovhat more in escape allcy of 310=3. Con-
sidorcble ouoke in pipe gallery (mostly in 310-3)e Ifo
onwoke on operating floor.
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14,

_Just south of door.
gollary exhoust fons offe

Locatia scno as (7). Vonbilebion scme as {7) ozeops troasens in

vieinity of ‘tost ovnea.
Groot emowat of anole nulled into basaaont o but oll
bleiad up by eoll fons immodiaboly Lolov Zlight caount
of mko iIn eseopo alloy of 3l0«2 end considoroble *n
eseapo ailey of 310=3. Fairly hoavy in pipe gallory. o
gaoko on operating f£loor.

Jaoke yolocsed behind B furnocc in building K=10l. Famaco rod
ventilotor on. Turnaoco room doors closod. .

Spacoe bohind furnaces elearod yother rapidly, but croc om
north sido of fwwmacos clearod vory sloviy {7-8 ninukos).
voor on north sido oponod mamenbarily ond enoke drifbod
out doore. OClight cnount driftod fron ventiletor exhoust
through opon windows cn cost 5ide of ghill roam.

Saolko roloosed ca nain floor of gtill room botwoon D-302 ond T=109-B o
building K101, 5till roon doors closed. Dumpiag drw pit wentilotor
e ZTowor vontilator on.

Vory 1ittlc amolke caze out nit ventilator. Practicelly

no awlo drifted any opprecicblo distomee towerd south

ond of lovor flcor. Considercble smoko on nezzenine #Lloor.
Duilding cloored in 7=8 minubos.

fnoko roloased in J=809 punp roam of building X=-G01. Pufnp room,
ascurulator roan mmd C«G03 condensor room doors closed. (Candamser

rom oxhoust fan on. Supply £oni in ocast woll of second floor
carbon trop roai cn.

Snoko exhoustod froa punp room through accurmlabor
roa to condenger roca and theneo to atmosphere quito
ropidly.  Some emoko picked up by supply fen mondiomod
cbovo and dram back into building., Io moko evidonesed
eyvhoro in bullding oxcopt as givon abovo.

Smoke roloosed in Ce603 condonser yoom of building K=G001.
densoy roam door closod end exhaust £on on.
mell of second floor carbon trop roa on.

Can-
Supply fo in oast

o smoke eano out wndor condmsor yoorm door.
through condensor room £loor grillc.
Ply fan as in previocus tost.

Lo soolco domm
Saae picksd wp by sup=-

fmolte roloascd in socond floor corbon trap rom of building E=801
near stoirmoy to condmser roai. Doth supply fens on. Doors ond
windows closed. Windows in third floor carben trop roal opone
Roof woatilator one

Carbon trap roas clearcd rathor slowly( ¥ 10 minutos). Ho
gmoko in othor parts of building.

Smoke reloosed in coll room of building E-001, adjacont to wost tall
Pipo

Cell room doors closod and axhoust fans on.

=3
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Dullz 02 oaoke piciwd wp by edjocdat exmhiust Lo, Lub sone

drifbod throughout rocas Do soic cao up steivvey o piso
geliory.
15, Molzo roloascd in amrmonic cocpprossor arca of building K-1101., Roof

vontilators closod (not onoreble). hovst £ang offs

Tioke drified ovor catire soction of building. Aftor
to or throo minutos oxhaust £ias turned on and brilding
cloared rapidly.

foril 3D.

i e ———

136 ol roleased in vithdeowral elloy l-A, adjasont to plebfory of
building K=510=3, ot o polnt zcar isot of stairrgy to operating floor.

(a) Adjocaat tronsons closcds

(b) Oporcting floor fonms off.

(¢) Doorsc abt bop of inside sbecireascs opon.

(@) iump woll doors onoz.

(o) A1l louvers in ducts ove: esenps “Lloy opom.
(#) M1l floor louvorg onCile

(g) 411 roo? ventiledors oG

To croko was visiblc on opercling flcr of §10=3. Iowcver,
o slight odor of 1% was noticeablo. .. slight hazo appoarod
on operoting f£looxr of 310=2. liothing saxe up thru puny wolls.

i3

17. As obovo oxecpt doors at Bop of stalronges vlosed.

.
“x
(3]

Apcdn gligcht hago wos noved in 3102 opcroting floors This
- wos found to bo duo o matoriel boing pitiod up by oporcting

floor fons in 310w2 bascrient. (Louvers i\ eseape alloy ducts
on oporoking £loor of 310-2 closcd)e

18. As obovo except operabing floor fons off Iu bothh NOm3 end Z10=2.

Pogsiblo troec of snolze chove open “loor louvors .+ 310-2.

[oto ~ Altho matorial tes roloascd noar 3103 side 0w nlley
the aristing olr curronts seemdd to carry 1osb = 23
tormrd the cash end ond aorth side of olloye

19, Teloeso s abovo = ventilotion as abovo execopt all fong in 3102,
and 3 offe T .

Smoke gradually driftod up through oost end of pipc. gellory
in 310=2, ond o on opprocicblo dogroe tlwough onoreting
floor louvors in that location.

Ligy 16.

200 cmoleo roloased in 510e3 cold trep rom botwecn the two cold trops,
toward oast side of room. Doors, wall louvors ond dempor in exhoust
duet cloged, bub fan was on. DBasaaont fang oporating.

Smoke dwifbod throughout roon, but none escaped Hwrough

e o romd doore (SR
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2l Sone locavica -~ wo addisioanl voienco. ZiL Louvors ol doomor In
. -
-

szhoust duct oponed. Deors rameincd clescds

At sho ead of 30 ninubos tho zoom wes stHill swlgy, It was
estinatod thot mother 15 ninutes would be voguirod o clcor
ite Tio omoko s ovideat oubsids roon.

22, friokze roleased as in {20), with voatbilebing conditions os in (20).
As sooa as all snole wos discharpged,woll louvors, doors end denpar
in cxhionst duet trore ononod.

Soko sbtartod vo drift out through doorteys. 11 doors woro
thon closod ezeopt onc, vhich vas loft Juct orac.od. Lo =wko
oscopod through this oponing, but suflficiont oly curronts woro
got uwn, due Yo prossurc differonticl, %o aid meborially in cloar-
in;; roon atrwosphero. DIoon clo.xrod noro ropidly thon in best 21.

234 Toke reoleosod in wEthdrowal ollcy Jo. 1. edjocoat to open ronsom
S “ boside cold tr.p roar 310=-3. All basoment foms on. (lell louvors
o 2 a 3, = :
= 20 end oxhoust for duet in cold trap room oncn. Cold Tron roar doors
g ¢ : :
oo tg‘ closed. .

Tnolze vas ropidly drom into cold trop roaa through well
louvers.

Toto ~ % concluslon of this tost it wes noted thet tho
outsido of tho filtor in the door to the carboa
trap roor woe lioavily caitod with orange -articlos, in-
dicating that o gnoko of maller nerticle sizo would
wdeubbodiy bo nullod into carbon trep rocn.

COLICLIITIO0S

1. (Poot 1) In tho ovont of a release in the servico alley, roons on
tho outside (toward insido of U), would bo effoctod, os woll as
pipe gelilory imrodictely ovorhoad, and buildinp in gencral, in—~

& . cluding oporeting floor. Tho anergoncey venbtllating conditions

£ER 8. " ostablishaed for a roleooso in tho withdrawael alley should also bo

~appliod in casc of a roloaseo in tho service alloy.

This docuny

2.  (Tost 2 end 3) In tho evont of o firc of oil or woste in tho basmornt
adjocont to tho operating floor fans, tho molko from such firoc would
be picizod up- by theo oporeting floor fans and rcach the oporuting floor
50 quiolly (¢ soconds) +thot tho immedicte shut dotm of oporatin floor
.fcns would not !'mep tho oporoting floor frec from sioke.

30 (Tects ¢ and 5) Tho closinp of the transoms along the vAthdrowal clloy
is ineffootivo in o linmineting contanination of bagmont ainesphore, bub
doos sorve to cub dotm the magnitude to such an oxtont thot but little
coatondivent is picied up by oporating floor fons.

4o (Test 1) Tho roof ventilators on tho operating floor oro not wory eof-
foctivo iIn clcoring the oporcting floor aimosphoro ropidly.

=G
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(Tost 5) Dasod on tho omgerionce of povsons conducting theé toshs, tho
clogizy; of all floor louvers oo oporcting fleor roquiros sufPicimtd
tio %o parblolly defoet its purpose. Iowsver, the nocossiiy Por clooe
ing thdso louvors is quostionablo, sinco in thros toghs (6,7,8) no
golzo oo throuph open Ploor louvers, md in mmother koot (18) thoro
s oaly abroco fyrem thic sourco.

(Zcot 5,6,1G,17 cnd 18) Tho nosition of tho louvers in tho ducts éver Hho
oscape olloy has little, 1f auy, offcct on cantondnotion of oporuting
floor oimosphoro.

(Tost 4,10,17,18) OnBy in ono tost (4) was thore ony indieation of maberial
drifbing up froa pipo gallory through coolant pump wollsc, ead this wms

not dofinito. ho reamaining tosts of thogo siven dbovo indlectod thaot .
ther's ia 1o nood for closing punp woll doors in the covont of b rolesso of
notoricl e tho lowor £loor.

{Tost 5,0,1C) Tn +tho evout of = voloase oo tho eoll iloor, noed for closw
ing ‘ho doors at tho top of sbairsnsos im withdreowal alloy from oell to
operoting fleor oppoors quostinoblo, oxeopd whon thore is aaxiliory

- vonsllating ogquipmont in oporotion noar head of cheizways.

(oot 1,4,5,6,7,8,16,17,18) In tho cvnt of o roloase on eoll floor tho
fos supplying air o the operciing floor of the building concerned,
should be shut off immodictoly. It is clso Seslrable to shut dowm the
foms supplying vir to tho oporcting floor of tho building imodiately
adjooant mloas tho two fan alloys axo separctod by a trensformer vault
(Tocts 17 ond 18),

{Pogt 19) In tho ovont of a roloose of msberisl on s ooll floor 1o

coll fang shorld bo loft au as thoy aid in cloariap tho atmosphors
through ventilators qvor eseapo alloy md vdthdrawal slley.

(Tost 28) A roleaso of natorial noor Hhe end of ‘tho tithdrawel alley
tormerd tho inside of the U, and edjoeont o a cold txrop room tAll cone
toninate tho cold trop room atnosphoro, if cold trap romm ventilating
gysterr is in nowmal operation.

(Tost 20) VAth dompmr in ezhoust duct, woll louvors, and doors closed
in tho cold trop room, end with basemat fons in oporation, natorial
roloagod within cold trap roam will not cosapo to the hasanat.

(Tost 21 and 22) VAth cold trep roem deors closed amd vantilating equip~
uant in normol operating condition, tho »amoval of conterinemt by ex-
igting vantiloting equipmant 1s very slow (30 min.)o The romoval noay

.bo helpod by oracking dno door just emough o set up o currant of air.

Too much opaning allowa tho ¢onbaminmnt to drift out to tho basamont
aron, duc to tho loss of prossurc difforocatial.

(Tomts 20,21,22,28) In tho cvent of m oxtensive woleaso of natorial in
cold trep roon, tho carbon trap room will probaobly be conteminctod, duo
apparontly to o prossuro differential betwem the carbom trep roan ond
tho main cold trop room.

(Tost 9) Tho oxhoust fon in tho furnaco roon of building E-101 is not
vory officimmt for clearing the furnooe roon atmogphoro, particulorly
tho north portin of the roam.

wlo
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10 (Tost 9) Lntorinl eshougtod fron tho rrosont furnece Yot vamtilotor in
byilding £e101 will, uadoy proror atnospherts conditions, bo corricd bae:

148 5till roam through windowe or oast cide wnloss ickber aro opt closod
g tightly sonlod.

17, (Fost 10) Am opproeiabio roloase of notorial on tho hiain floor of building
Eel10L will, oven with tower wantilabser @, bo distributdd over noasaning
floor to a considoreblo oxmbont. Bowevor, tho milding as o wholo wald
be olderod foirly rapidly b ¥y axioting ventiloting oquiphont,

184 (Toot 11), o axhaust fen in CwG0s sondansor rooa in buildixig Lm0l is
quite effdpiont for olocsing tho sorios of roams Zor thich it vng ine
tortdbd, 3.0., dmG09 pup rooil; tolls sooumilotor room, md CeG03 bone
dtmsor roca.

19. (Taot 18) TWith ahonst vensilatien o in Cu803 condanser rom of buslding
[=G0Y. rtorial rolsngsed thoroin is ozhaustod through veatilaﬁinié £en ong
deos not sobtlo through Ploor grille. (Boweve®, with o sobtlisg poriod
with fon off, as dosoribed in Sofety Bullotin lioe 7, 3% is apparent that
sano natordal will sobtle through floor grille into taila aeocumlator room,)

20a (Tost 11 and 12) Iatorial axhanatod fram vontilotor fmn in dask wedl of
Cw(03 condenser romm of building K=00L w411, under sowboin atnospharios
conditicas, Bo sarriocd baal through the supply fom in the cosh 21l of
tho carbon trop room. '

2. (Toot 13) TRth all vontllating oquipment in oporation, material 14
oloored fron cerbon trep rooms (2ad and Srd floor} of buildivg K601,
rathor gloviy.

22. (Tost 14) In tho ovomb of a roloaso of notaricl en west sido of goll
room of building K=G01, its sproad ‘o other parts of tho tuilding con
probecbly bo controlled by tho use of adsting ventilating oquirciant.

23. (Tost 15) Tho prosant oxhoust gyston n bullding 11101 appoors to bo
sufficiant for m offcctivo cloaring of building cmosphore. otovor,
tha usoe of tho roof ventilotors would undoubtodly holp.

N0 ZINDATT 5

1% io rocomandod thab:

L. Doorgoney push bubto: shut off switchas for eseh building, controlling
tho oporoting foor ventilating fans, be locatod ob strotogio points in
oach building. (7eo supplememtel shoot for dobadls).

2 The tronsoas in tho following locotions be seclod closod from tho ond
of tho withdrowml alloy %0 a point Just beyaid tho aearost coll roon Pm:

(0) Mloys on cast sido of T,
Vlost cmd ond north side of ellcy.

(b) Alloys on north end of U.
' South ond and wost side of alloy.
M) Alloys on twost side of U.
: Lost end and south sido of dlley.

(This spplies only to loectians whore adjacont cold +r.p rowms oro o bo usoed) e

- YRS Al B e VAR
T T A g RO Y A A L YR C S VR T A




3o
door be laft just cracked during the period that ths atmosphers
i5 being cleared by ventilating squipment, (Care must be teken
that door is not opened sufficiently to cause flow of material
from cold trap room to basement atmosphere),

x4, an additional exhaust f£an be placed in the roof of the furrcece
room in building K-=101, and such fan be equipped with & stack
sxtending above tower doorway.

*5, The windows on the east side of the still room et building
K«101 be sealad closed.

*6, The present roof ventilator in the furnace room of building
K=101 be equipped with a stack extending above tower doorway.

=7, The grille in the floor of C-603 condenser room in building
K<601 be removed, the opening closed, and an exhaust fan,
equipped with a stack extending sbove the roof of the building,
be installed in the east wall of the tails accumulator roome

The present exhaust fan in the east wall of C-803 condenser
room in building K-801 be squipped with o stack extending above-
roof level,

The roof ventilators in building K~1101 be made operatives

* To be considersd if K=-101 is operated.
. « Recommended by letter of april 6, 1945 from L. G. Bamer to H.D. Kinsey,
4> Rocommended Jan. 29, 1945 (recommendation from O.H. Helms to i.d. Carnes)o

£

o Perkins

R.

Tochnicel Section
Safety Departmsnt,
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70: L. G. Bamer T July 11, 1948
Subject: Operating Floor Fans.

The fans supplying air to the operating floor are located in the
basement floor of the building and are fed by two (2) circuit breskers
on the constent fregquency bus.

The method of connection in a typical building is as follows:

The center row of fans f{01-02-03-04 and 05 are used for ventilating the
operating floor. These fane are electrically connected with adjacent fans
supplying air to the cell floor; constant frequency bresker 77A.feeds 9
fans and f4A feeds 6 fans, Thess breekers are remotely controlled from
the operating floor and the operation of either bresker would start or
stop the .respective fan groups. Individual protection for the motors is
provided by Trumbull AT35050G, 50 amp. 3 pole, 600 volt circuit breakerss
these breakers allow for individual control of the fans menually but can-
not be operated remotely,

To control the starting and stopping of the operating floor fans from
remote locations on the operating, cell and basement floors it will be
negessary to make changes to the existing facilities in one of the followe
ing methods:

1, Utllize the spare breaker in the vault for the supply to the
operating floor fans « this will require a feeder to be run.
to the pull boxes at each of the columns at which these fens
ere located, a pair of wires cam then be dropped from the con=
trol station for the breaker on the operating floor to the -
cell floor and basement to provide a trip ecircuit to taks -the:
breaker out of service by operatimm of & stop button at these
locations,

2¢ Replace the present type Trumbull AT35050G breakers with
magnetic starters at each of the operating floor fans: this
will require no change in supply feeders. The remntzs control
stations for stopping or starting fans will requirs a control
oircuit be run from each of these fan starters to the opsrating,
cell and basement floors. oxisting conduit can be used, but
wlll have to be supplemented as field conditions require to
obtain connections between fans and floors.

Submitted W‘.CE&A:_QMM
A, ¥, Becher

Tochnical Seetion
Safety Department

Reviewed bys: .
R. ¥, Perkins
Section Chief
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